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(54) INTERNAL COMBUSTION ENGINE WITH TURBOCHARGER 
RECIRCULATION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the hunting of an air 
excess ratio in an internal combustion engine which is provided 
with a turbocharger and an exhaust gas recirculation system 
and controls a supercharging pressure and recirculating 
exhaust gas amount so that a target air access rate can be 
achieved for a required fuel injection rate determined by the 
operating conditions of the engine. 

SOLUTION: A relational expression for the ideal air excess 
rate and EGR rate under the current operating conditions of an 
engine is grasped (step 108). Also a supercharging pressure is 
controlled according to the deviation between the current air 
excess rate and target air excess rate (steps 1 1 1 and 1 1 2), 
and also the recirculating exhaust gas amount is controlled 
according to the deviation between the current EGR rate and 
the EGR rate relative to the current air excess rate in the 
relational expression (steps 113 and 1 1 4). 
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* NOTICES * 




JPO and NCZPI are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] So that the target excess air factor for every engine operational status may be realized to the need 
[ of becoming settled according to engine operational status ] fuel oil consumption In the intemal 
combustion engine which controls charge pressvire and the amount of recycling exhaust gas, the relational 
expression of the ideal excess air factor and ideal EGR rate in current engine operational status is grasped. 
Said charge pressure is controlled according to the deflection of a current excess air factor and said target 
excess air factor. Said amoimt of recycling exhaust gas is an intemal combustion engine having the 
turbocharger and exhaust-gas-recirculation equipment which are characterized by being controlled 
according to deflection with the EGR rate over a current EGR rate and the current excess air factor in said 
relational expression, 

[Claim 2] He is the intemal combustion engine which possesses the adjustable nozzle to which the pressure 
of the exhaust gas offered to a turbine is changed in order that said turbocharger may control the charge 
pressure of a compressor, and has the turbocharger according to claim 1 and exhaust-gas-recirculation 
equipment which are characterized by controlling said charge pressure by said adjustable nozzle according 
to the deflection of a current excess air factor and said target excess air factor. 

[Claim 3] The intemal combustion engine having the turbocharger according to claim 1 or 2 and exhaust- 
gas-recirculation equipment which are characterized by making an excess air factor and an EGR rate 
increase gradually so that said relational expression may be satisfied when said target excess air factor and 
the EGR rate over said target excess air factor in said relational expression are realized at the time of engine 
steady operation. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the intemal combustion engine having a turbocharger and 

exhaust-gas-recirculation equipment. 

[0002] 

[Description of the Prior Art] By carrying out recycling of a part of exhaust gas into a gas column, 
combustion temperature is reduced with the big heat capacity which the inert gas which is the principal 
component of exhaust gas has, and it is NOx. The exhaust gas recirculation which reduces an yield is well- 
known. It is NOx, so that there are many amounts of exhaust gas which carry out recycling. In order that 
new mind may stop being able to flow easily into a gas column due to one of these and new air volume 
may decrease, it becomes impossible to realize a suitable excess air factor, although an yield can be 
reduced sharply. The amoimt of exhaust gas which carries out recycling is usually expressed by the EGR 
rate shown with the capacity in the amount of recycling exhaust gas / gas column (new mind and the 
amount of recycling exhaust gas). Excess air factors are an air-fuel ratio/theoretical air fuel ratio (14.7), and 
air-fiiel ratios are new air volume/fuel oil consumption. The exhaust-geis-recirculation equipment for 
realizing exhaust gas recirculation possesses the free passage way which opens an engine exhaust air 
system and an engine inhalation-of-air system for free passage, and the EGR control valve for controlling 
the amount of recycling exhaust gas arranged on this free passage way. 

[0003] In order to determine the need fuel oil consximption for obtaining the engine output needed in each 
engine operational status as JP,2-61347,A and to realize the target excess air factor to the need fuel oil 
consumption in this engine operational status, it is indicated that opening control of an EGR control valve 
adjusts the amount of recycling exhaust gas, and need new air volxmie is supplied into a gas colunm. 
[0004] Moreover, in the intemal combustion engine which equips JP,3-61 127,U with the adjustable nozzle 
type turbocharger which possesses the adjustable nozzle for making adjustable the exhaust-air-pressure 
force offered to a turbine, and controls the charge pressure by the compressor, in order to realize the target 
excess air factor for every engine operational status, it is indicated that opening control of an adjustable 
nozzle adjusts charge pressure, and the need [ of receiving need fuel oil consumption ] new air volimie is 
supplied into a gas column. 

[0005] A closing motion rate is enlarged, so that the deflection of an excess air factor with opening control 
of the EGR control valve of exhaust-gas-recirculation equipment and opening control of the adjustable 
nozzle of a turbocharger actual generally in order to realize a target excess air factor at an early stage, and a 
target excess air factor is large. If opening control of the EGR control valve mentioned above in order to 
realize a target excess air factor, and an adjustable nozzle is carried out as it is when an internal combustion 
engine has such exhaust-gas-recirculation equipment and a turbocharger When an actual excess air factor is 
more rich than a target excess air factor Since new air volume is increased, while it is controlled at the 
closed rate based on the deflection of an actual excess air factor and a target excess air factor at a close side 
and the amount of recycling exhaust gas decreases, an EGR control valve an adjustable nozzle It will be 
controlled at the closed rate based on the deflection of an actual excess air factor and a target excess air 
factor at a close side, and charge pressure will be increased. Moreover, from a target excess air factor, when 
it is Lean, in order to decrease new air volume, an actual excess air factor will be controlled at the open rate 
based on the deflection of an excess air factor with an actual adjustable nozzle, and a target excess air 
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factor at an open side, whilWeing controlled at the open rate based on me deflection of an excess air factor 
with an actual EGR control valve, and a target excess air factor at an open side and increasing the amount 
of recycling exhaust gas, and charge pressure will decrease. 
[0006] 

[Problem(s) to be Solved by the Invention] Since the comparatively big inertial force of a turbine and a 
compressor exists, by the time charge pressure according to the opening of an adjustable nozzle is realized, 
comparatively big time lag will occur, and by the time the amount of recycling exhaust gas according to the 
opening of an EGR control valve is realized also in exhaust-gas-recirculation equipment, a certain amount 
of time lag will generate an adjustable nozzle type turbocharger. Although an actual excess air factor will 
reach a target excess air factor at an early stage if both exhaust-gas-recirculation equipment and adjustable 
nozzle type turbochargers are turned to a target excess air factor as mentioned above by that cause and it 
controls, it changes with the response delay of after that, turbocharger, and exhaust-gas-recirculation 
equipment exceeding a target excess air factor, and an excess air factor carries out hunting as a result. It is 
NOx in order that the amount of recycling exhaust gas in the EGR control valve opening at this time may 
decrease, when a smoke and a particulate yield increase by that cause when less than a target excess air 
factor, and exceeding a target excess air factor. An yield increases. 

[0007] Therefore, the purpose of this invention is controlling hunting of an excess air factor in the internal 
combustion engine which controls charge pressure and the amount of recycling exhaust gas, as it has a 
turbocharger and exhaust-gas-recirculation equipment and a target excess air factor is realized to the need 
[ of becoming settled according to engine operational status ] fuel oil consumption. 
[0008] 

[Means for Solving the Problem] The internal combustion engine having the turbocharger according to 
claim 1 and exhaust-gas-recirculation equipment by this invention So that the target excess air factor for 
every engine operational status may be realized to the need [ of becoming settled according to engine 
operational status ] fuel oil consumption In the internal combustion engine which controls charge pressure 
and the amount of recycling exhaust gas, the relational expression of the ideal excess air factor and ideal 
EGR rate in current engine operational status is grasped. It is characterized by controlling said charge 
pressure according to the deflection of a current excess air factor and said target excess air factor, and 
controlling said amoxmt of recycling exhaust gas according to deflection with the EGR rate over a current 
EGR rate and the current excess air factor in said relational expression. 

[0009] Moreover, the intemal combustion engine having the turbocharger according to claim 2 and 
exhaust-gas-recirculation equipment by this invention In the intemal combustion engine having a 
turbocharger according to claim 1 and exhaust-gas-recirculation equipment said turbocharger In order to 
control the charge pressure of a compressor, the adjustable nozzle to which the pressure of the exhaust gas 
offered to a turbine is changed is provided, and said charge pressure is characterized by being controlled by 
said adjustable nozzle according to the deflection of a current excess air factor and said target excess air 
factor. 

[0010] Moreover, in the intemal combustion engine having a turbocharger according to claim 1 or 2 and 
exhaust-gas-recirculation equipment, the intemal combustion engine having the turbocharger according to 
claim 3 and exhaust-gas-recirculation equipment by this invention is characterized by making an excess air 
factor and an EGR rate increase gradually so that said relational expression may be satisfied, when said 
target excess air factor and the EGR rate over said target excess air factor in said relational expression are 
realized at the time of engine steady operation. 
[0011] 

[Embodiment of the Invention] Drawing 1 is the schematic diagram showing the intemal combustion 
engine having the adjustable nozzle type turbocharger and exhaust-gas-recirculation equipment by this 
invention. As for a Diesel engine body and 2, in this drawing, 1 is [ an engine inhalation-of-air system and 
3 ] engine exhaust air systems. The engine inhalation-of-air system 2 has intake manifold 2a most located 
in the downstream, surge tank 2b located in the right above style side of intake manifold 2a, and inhalation- 
of-air path 2c connected to surge tank 2b. 

[0012] The engine exhaust air system 3 has exhaust manifold 3a most located in the upstream, and flueway 
3b connected to exhaust manifold 3a. Inhalation-of-air path 2c and flueway 3b are connected by exhaust- 
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gas-recirculation path 4a, aJ^GR control valve 4b for controlling the amount of recycling exhaust gas is 
prepared in this exhaust-gas-recirculation path 4a. In this way, exhaust-gas-recirculation equipment 4 is 
constituted by exhaust-gas-recirculation path 4a and EGR control valve 4b. Moreover, compressor 5a of the 
adjustable nozzle type turbocharger 5 is arranged at the upstream from the connection of exhaust-gas- 
recirculation path 4a in inhalation-of-air path 2c, and turbine 5b of the adjustable nozzle type turbocharger 
5 is arranged at the downstream from the connection of exhaust-gas-recirculation path 4a of flueway 3b, 
This adjustable nozzle type turbocharger 5 has the adjustable nozzle for controlling the pressure of the 
exhaust gas which flows into a turbine. 

[0013] 6 is a fuel injection valve for injecting a fuel to the combustion chamber for every gas column. 20 is 
a control unit which takes charge of the fuel-oil-consumption control in a fuel injection valve 6, opening 
control of EGR control valve 4b of exhaust-gas-recirculation equipment 4, and opening control of the 
adjustable nozzle of the adjustable nozzle type turbocharger 5. it arranges to the air flow meter 23 for 
detecting the accelerator pedal stroke sensor 22 for detecting the rotation sensor 21 for detecting an engine 
rotational frequency, and the amount of treading in of an accelerator pedal in this control unit 20, and new 
air volume, and flueway 3b ~ having — the oxygen density in exhaust gas — being based — gaseous mixture 
~ the temperature-sensor 26 grade for detecting the pressure sensor 25 for detecting the air-fuel ratio sensor 
24 for detecting an air-fuel ratio and the gas pressure in surge tank 2b and the gas temperature in surge tank 
2b is connected. 

[0014] The above-mentioned control by the control device 20 is carried out according to the flow chart 
shown in drawing 2 . First, in step 101, the amount L of treading in of the accelerator pedal as the current 
engine rotational frequency NE and a current current engine load is detected by the rotation sensor 21 and 
the accelerator pedal stroke sensor 22. Next, in step 102, the need fuel oil consumption Q is determined 
based on the engine rotational frequency NE and the engine load L. The map which is not illustrated is used 
for this decision, and many need ftiel oil consxraiption Q is determined, so that the engine rotational 
frequency NE and the engine load L are expensive. 

[0015] Next, in step 103, current excess-air-factor lambdan (new mind weight / need fuel oil consumption / 
14.7) is computed by the new mind weight GN and fuel oil consvimption Q which are detected by the air 
flow meter 23. New mind weight GN / fuel oil consumption Q is current air-fuel ratios, and you may make 
it detect this air- fuel ratio by the air-fuel ratio sensor 24. 

[0016] Next, in step 104, gas pressure P and gas-temperature T of the downstream are detected by a 
pressure sensor 25 and the temperature sensor 26 from the connection of exhaust-gas-recirculation path 4a 
in the inside 2 of surge tank 2b, i.e., an engine inhalation-of-air system, the recycling exhaust gas weight 
GEGR is computed by the degree type (1), and current EGR rate gamman is computed by the degree type 
(2). Here, the gas by which pressure ****** is detected is the mixed gas of new mind and recycling 
e>diaust gas. 
GEGR=f(P/T)-GN(l) 
gamman=GEGR/(GN+GEGR) (2) 

[0017] Next, in step 105, it is judged whether this engine load L and the last engine load L' are almost 
equal. When this decision is denied (i.e., when the amount of treading in of an accelerator pedal changes), 
in step 106, optimal excess-air-factor lambdat suitable for the engine rotational frequency NE and the 
current engine operational status based on the engine load L is determined. In this map, optimal excess-air- 
factor lambdat is so small that the engine load L is expensive on the whole, namely, it is set up so that it 
may become a rich side. 

[0018] The optimal excess air factor which does not not much generate a smoke and a particulate for every 
engine operational status, and NOx Combination with the optimal EGR rate which is not not much 
generated exists. Next, it progresses to step 107 and is determined using the map which this optimal EGR 
rate gammas suitable for current engine operational status does not illustrate. Drawing 3 is a map in which 
the relation of the optimal excess air factor and the optimal EGR rate is shown. In this drawing, p is a point 
which shows the combination of optimal excess-air-factor lambdat in specific engine operational status, 
and optimal EGR rate gammas, lambdaa is the same NOx as the case where combination of optimal excess- 
air-factor lambdat and optimal EGR rate gammas is realized in this specific engine operational status. It is 
an excess air factor when stopping exhaust gas recycling used as an yield, and lambdab is an excess air 
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factor when stopping exhau^^as recycling used as the same particulate yield as the case where 
combination of optimal excess-air-factor lambdat and optimal EGR rate gammas is realized in this specific 
engine operational status, lambdac is the central point of lambdaa and lambdab, namely, is a value 
computed by lambdac= (lambdaa+lambdab) / 2. 

[0019] If the excess air factor and EGR rate at the time of engine transient operation are made to exist on 
the straight line M which passes along the point q of the point p mentioned above, excess-air-factor 
lambdac, and 0% of EGR rates when it will be in this specific engine operational status through an engine 
transient, they will be a particulate and NOx. Both yields are stopped in tolerance and it becomes possible 
to realize good exhaust air emission. In this flow chart, the straight line M corresponding to ciirrent engine 
operational status is computed in step 108. 

[0020] Next, in step 109, the 1st flag Fl mentioned later in detail is set to 0, and computes EGR rate 
gammat which fills the relation of a straight line M to current excess-air-factor lambdan in step 110. Next, 
in step 111, deflection deltalambda with current excess-air-factor lambdan is computed by making optimal 
excess-air-factor lambdat in current engine operational status into desired value, in step 1 12, a closing 
motion rate is determined and opening control of the adjustable nozzle of the adjustable nozzle type 
turbocharger 5 is carried out on the map which is not illustrated based on this deflection deltalambda. This 
closing motion rate is whenever [ per imit time amount / closing motion ] (%/s). Such a closed rate with 
this early closing motion rate is set up that current excess-air-factor lambdan becomes a closed rate in being 
smaller than target excess-air-factor lambdat (rich) and the absolute value of deflection deltalambda is 
large, when deflection deltalambda is a positive value namely. Moreover, when deflection deltalambda is a 
negative value, current excess-air-factor lambdan becomes an open rate in being larger than target excess- 
air-factor lambdat (Lean), and such an early open rate is set up that the absolute value of deflection 
deltalambda is large. 

[0021] Next, in step 113, deflection deltagamma with current EGR rate gamman is computed by making 
into desired value EGR rate gammat which fills the relation of a straight line M to current excess-air-factor 
lambdan, in step 114, a closing motion rate is determined and opening control of EGR control valve 4b of 
exhaust-gas-recirculation equipment 4 is carried out on the map which is not illustrated based on this 
deflection deltagamma. This closing motion rate is whenever [ per unit time amount / closing motion ] 
(%/s). Such an open rate with this early closing motion rate is set up tiiat current EGR rate gamman 
becomes an open rate in being smaller than target EGR rate gammat and the absolute value of deflection 
deltagamma is large, when deflection deltagamma is a positive value namely. Moreover, when deflection 
deltagamma is a negative value, current EGR rate gamman becomes a closed rate in being larger than target 
EGR rate gammat, and such an early closed rate is set up that the absolute value of deflection deltagamma 
is large. 

[0022] Next, in step 1 15, it is judged whettier the 1st flag Fl is 0. At the time of an engine transient, at step 
106, since this 1st flag Fl is set to 0, this decision is affirmed, it progresses to step 116, and this engine load 
L is memorized as last engine load L*, and it ends. In next processing, when there is no change in the 
amount of treading in of an accelerator pedal, the decision in step 105 is affirmed, it progresses to step 117, 
and it is judged whether it is almost equal to target excess-air-factor lambdat as which current excess-air- 
factor lambdan was determined at the last step 106. When this decision is affirmed, it progresses to step 
118, and it is judged whether it is almost equal to target EGR rate gammat as which current EGR rate 
gamman was determined at the last step 110. When one of decision is denied (i.e., when optimal EGR rate 
gammas to target excess-air-factor lambdat and this target excess-air-factor lambdat is not realized), 
processing after step 109 is carried out xmtil these are realized. 

[0023] The case where engine operational status changes in drawing 3 , and the combination of the optimal 
excess air factor and the optimal EGR rate changes fi*om Point u to Point p, concerning closing motion 
control of such an adjustable nozzle and an EGR control valve is explained as compared with the former. In 
the former, while controlling an EGR control valve at the closed rate according to both deflection to a close 
side and decreasing the amount of recycling exhaust gas until current excess-air-factor lambdan reached at 
target excess-air-factor lambdat only paying attention to the excess air factor in such a case, the adjustable 
nozzle was controlled at the closed rate according to this deflection to the close side, and charge pressure 
was raised. When target excess-air-factor lambdat is attained, opening change of an EGR control valve and 
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an adjustable nozzle is stop^W by such control, but since actual new air volume increases while the actual 
amount of recycling exhaust gas decreases, an excess air factor increases exceeding target excess-air-factor 
lambdat, and an EGR control valve and an adjustable nozzle are controlled by response delay of an 
adjustable nozzle type turbocharger and exhaust-gas-recirculation equipment at an open side, so that a two- 
dot chain line shows. 

[0024] However, according to both response delay, it is less than an excess air factor exceeding desired 
value again, it is carried out in this way, and an excess air factor carries out hunting. It is NOx in order that 
the amount of recycling exhaust gas in the EGR control valve opening at this time may decrease, when a 
smoke and a particulate yield will increase when an excess air factor is less than a target excess air factor 
and it will exceed a target excess air factor, if such hunting occurs. An yield increases. 
[0025] However, according to control of this flow chart, although an adjustable nozzle is controlled at the 
closed rate according to the deflection of target excess-air-factor lambdat and current excess-air-factor 
lambdan at a close side, an EGR control valve is controlled at the closed rate according to deflection with 
current EGR rate gamman at a close side by making optimal EGR rate gammat to current excess-air- factor 
lambdan into desired value. Thus, if actual excess-air-factor lambdan increases, as target EGR rate gammat 
on a straight line M also becomes large in connection with it and ** and a dotted line show at last, before 
realizing target excess-air-factor lambdat, target EGR rate gammat will exceed actual EGR rate gamman, 
and an EGR control valve will come to be opened. 

[0026] Response delay occurs in the direction in which the amount of recycling exhaust gas is increasing 
according to the response delay of exhaust-gas-recirculation equipment at this time although charge 
pressure increases further according to the response delay of an adjustable nozzle type turbocharger when 
target excess-air-factor lambdat is realized by that cause, and new air volume increases all like before, and 
an excess air factor does not carry out hunting sharply more than desired value. Moreover, if the amoimt of 
recycling exhaust gas is increased in this way just before a target excess air factor is realized, since new 
mind stops the same charge pressure also being able to enter easily into a gas colunm, hunting of the excess 
air factor by the response delay of an adjustable nozzle type turbocharger will be controlled by it. Since an 
EGR rate is controlled towards the optimal EGR rate over the present excess air factor, it compares with the 
former, and this flow chart is NOx. An yield can be reduced. 

[0027] When there is no change in the amount of treading in of an accelerator pedal and target excess-air- 
factor lambdat and target EGR rate gammat (gammas) are realized, it progresses to step 119 and it is judged 
whether the 2nd flag F2 mentioned later in detail is 0, At the beginning, this decision is affirmed, and 
progresses to step 120, and the 1st flag Fl is set to 1. Next, in step 121, the multiplication of the bigger 
multiplier a than 1 is carried out to target excess-air-factor lambdat in cxirrent engine operational status, 
new, still bigger target excess-air-factor lambdat (further Lean side) is computed, and target EGR rate 
gammat which fills the relation of a straight line M to this new target excess-air-factor lambdat is computed 
in step 122. Next, processing after step 1 1 1 is carried out without performing processing in steps 109 and 
110, and an adjustable nozzle and an EGR control valve are controlled towards new target excess-air-factor 
lambdat and target EGR rate gammat. 

[0028] Since the 1st flag Fl is set to 1 at this time, the decision in step 1 15 is denied and it progresses to 
step 123. a step - 123 --**** ~ being new - a target — an excess air factor - lambda — t ~ and - a target - 
- an EGR rate — gamma ~ t — turning - adjustable — a nozzle — and — EGR — a control valve ~ 
controlling — having had — the back — an excess air factor — lambda — n — ' — a step ~ 1 03 — the same ~ 
computing — having — a step — 124 --**** — being new — a target — an excess air factor ~ lambda — t ~ 
and — a target — an EGR rate — gamma — t — turning — adjustable — a nozzle ~ and ~ EGR — a control 
valve — controlling — having had — the back ~ an EGR rate — gamma ~ n ~ ' — a step — 104 — the same — 
computing — having . Next, in step 125, it is judged whether it is larger than excess-air-factor lambdan 
before controlling an adjustable nozzle and an EGR control valve towards the excess air factor by which 
this excess-air-factor lambdan' was computed in step 103, i.e., new target excess-air-factor lambdat, and 
target EGR rate gammat. When this decision is affirmed, in step 126, it is judged whether it is larger than 
the EGR rate before controlling an adjustable nozzle and an EGR control valve towards the EGR rate by 
which EGR rate gamman* computed in step 124 was computed in step 104, i.e., new target excess-air-factor 
lambdat, and target EGR rate gammat. 
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[0029] When an EGR rate^l^be raised with exhaust-gas-recirculation^uipment while being able to raise 
an excess air factor by the adjustable nozzle type turbocharger when any decision is affirmed namely, the 
2nd flag F2 is set to 0 in step 127. On the other hand, even if it makes opening of an adjustable nozzle 
small, when it becomes impossible to raise an excess air factor, or when [ when one of decision is denied, 
namely, / even if it enlarges opening of an EGR control valve, ] it becomes impossible to raise an EGR 
rate, the 2nd flag F2 is set to 1 in step 128. 

[0030] Thus, if the 2nd flag F2 is set to 1, the decision in step 119 will be denied and enlarging target 
excess-air-factor lambdat and target EGR rate gammat will be stopped. Thus, in this flow chart, when an 
original target excess air factor and an original target EGR rate are realized at the time of the engine 
stationary from which the amount of treading in of an accelerator pedal does not change, it increases 
gradually so that the relation of the computed straight line M may be filled, until it becomes one of 
increment limitations with an adjustable nozzle type turbocharger and exhaust-gas-recirculation equipment 
about an excess air factor and an EGR rate. In this way, in order that an excess air factor and an EGR rate 
may improve as much as possible, it is particulate yield and NOx. An yield can be reduced to a limitation. 
[0031] Although the above-mentioned operation gestalt explained the case where an excess air factor was 
made to increase, when decreasing an excess air factor, since the new-air- volume increase and decrease of 
the direction conflict mutually according to the new-air- volume increase and decrease of the direction by 
the response delay of a turbocharger, and the response delay of exhaust-gas-recirculation equipment when a 
target excess air factor is realized, it can control hunting of an excess air factor similarly. Although the 
adjustable nozzle type turbocharger was finally used for the charge pressure control for changing an excess 
air factor in this operation gestalt, this does not limit this invention, uses the turbocharger which has a 
general waist gate path, and you may make it adjust the amount of exhaust gas which passes a waist gate 
path. 
[0032] 

[Effect of the hivention] Thus, according to the intemal combustion engine having the turbocharger and 
exhaust-gas-recirculation equipment by this invention So that the target excess air factor for every engine 
operational status may be realized to the need [ of becoming settled according to engine operational status ] 
fiiel oil consumption In the intemal combustion engine which controls charge pressure and the amount of 
recycling exhaust gas, the relational expression of the ideal excess air factor and ideal EGR rate in current 
engine operational status is grasped. Since charge pressure is controlled according to the deflection of a 
current excess air factor and a target excess air factor and the amoxmt of recycling exhaust gas is controlled 
according to deflection with the EGR rate over the current excess air factor in the relational expression 
grasped as the current EGR rate The new-air- volume increase and decrease of the direction accompanying 
the response delay of a turbocharger in case a target excess air factor is realized The new-air- volume 
increase and decrease of the direction accompanying the response delay of exhaust-gas-recirculation 
equipment conflict mutually. In order to control both a turbocharger and exhaust-gas-recirculation 
equipment toward a target excess air factor, both response delay can control hunting of an excess air factor 
as compared with the former which is in agreement in the increment in new air volume, or the reduction 
direction. 
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